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Groundwater: water in the saturated region of the subsurface
Vadose zone water (soil moisture): water in the unsaturated region of the subsurface

How to mathematically describe water movement in subsurface?



The Earth’s Water Supply

http://ga.water.usgs.gov/edu/earthwherewater.html

In U.S., 75% of 
public water 
systems rely on 
groundwater



In Florida, ~93% population 
rely on groundwater.

Source: Fernald, 
E.A., and E.D. 
Purdum, 1998. 
Water Resources 
Atlas of Florida. 
Institute of Science 
and Public Affairs, 
FSU



Contaminants may be added through
• Natural process
• Man’s waster-disposal practices
• Direct result of human activities but 
unrelated to waste-disposal practices

Groundwater Contamination:
The addition of elements, compounds, 
and/or pathogens to groundwater that alter 
its composition (National Academic of 
Science, 1984).



Groundwater Contamination

• It occurs underground, 
out of sight.

• Contaminants 
generally travel 
unnoticed in the 
subsurface until being 
found in a water-
supply well. 

• Weeks, months, or 
even years may 
elapse before a 
problem is discovered.

• It will last for a long 
time, if no remediation 
actions are taken. 



Lab 2
A groundwater transport problem

Geological medium

Microscopic scale 
dispersion 



A mass m of non-reactive contaminant is assumed to be injected 
instantaneously into an extensive aquifer of thickness b

homogeneous aquifer of thickness b with 
average pore velocity v

Dx and Dy are dispersion coefficients of the contaminant



Making a Function m. File

• Independent variables: x, y, and t
• State variables: c (concentration)
• Model parameters: m, Dx, Dy, v, b
• Objective:

Write a .m file that solves concentration for 
any values of m, Dx, Dy, v, and b

Analytical solution:

This solution is sometimes referred to as a “Gaussian puff” because the 
cloud spreads out in the form of a Gaussian distribution.


